Overexpression of human WNK1 increases paracellular chloride permeability and phosphorylation of claudin-4 in MDCKII cells.
Pseudohypoaldosteronism type II (PHAII), an autosomal dominant disorder characterized by hypertension, hyperkalemia, and hyperchloremic acidosis, is reportedly due to mutations in WNK1 and WNK4 kinase genes. However, the pathogenesis of the disease remains unknown. Mutations in the WNK1 gene are the deletions in the first intron, which reportedly increases WNK1 mRNA expression. Thus, we generated WNK1 over-expressing stable cell lines using MDCKII cells to model the distal nephron of PHAII patients. Using these cell lines, we investigated whether increased WNK1 expression might affect paracellular chloride permeability and claudin phosphorylation, since we previously observed an increase in both with a disease-causing mutant WNK4. WNK1 expression in MDCKII cells increased chloride permeability two to threefold. Co-expression of wild-type WNK4 did not further increase WNK1-enhanced chloride permeability. WNK1 expression also induced phosphorylation of endogenous claudin-4 in MDCKII cells, as well as over-expressed claudin-4. Combined, these results suggest that increased WNK1 expression has the same effect on chloride permeability and claudin phosphorylation as the mutant WNK4. Thus, increased chloride shunt may be involved in the pathogenesis of PHAII caused by WNK1 mutations.